Alternate pathways of bile acid synthesis in the cholesterol 7alpha-hydroxylase knockout mouse are not upregulated by either cholesterol or cholestyramine feeding.
Bile acids are synthesized via the classic pathway initiated by cholesterol 7alpha-hydroxylase (CYP7A1), and via alternate pathways, one of which is initiated by sterol 27-hydroxylase (CYP27). These studies used mice lacking cholesterol 7alpha-hydroxylase (Cyp7a1(-/-)) to establish whether the loss of the classic pathway affected cholesterol homeostasis differently in males and females, and to determine if the rate of bile acid synthesis via alternate pathways was responsive to changes in the enterohepatic flux of cholesterol and bile acids. In both the Cyp7a1(-/-) males and females, the basal rate of bile acid synthesis was only half of that in matching Cyp7a1(+/+) animals. Although bile acid pool size contracted markedly in all the Cyp7a1(-/-) mice, the female Cyp7a1(-/-) mice maintained a larger, more cholic acid-rich pool than their male counterparts. Intestinal cholesterol absorption in the Cyp7a1(-/-) males fell from 46% to 3%, and in the matching females from 58% to 17%. Bile acid synthesis in Cyp7a1(+/+) males and females was increased 2-fold by cholesterol feeding, and 4-fold by cholestyramine treatment, but was not changed in matching Cyp7a1(-/-) mice by either of these manipulations. In the Cyp7a1(-/-) mice fed cholesterol, hepatic cholesterol concentrations increased only marginally in the males, but rose almost 3-fold in the females. CYP7A1 activity and mRNA levels were greater in females than in males, and were increased by cholesterol feeding in both sexes. CYP27 activity and mRNA levels did not vary as a function of CYP7A1 genotype, gender, or dietary cholesterol intake. We conclude that in the mouse the rate of bile acid synthesis via alternative pathways is unresponsive to changes in the enterohepatic flux of cholesterol and bile acid, and that factors governing gender-related differences in bile acid synthesis, pool size, and pool composition play an important role in determining the impact of CYP7A1 deficiency on cholesterol homeostasis in this species.